Metabolism of polycyclic aromatic hydrocarbons to mutagenic species by rat and porcine ovarian granulosa cells: detection by cocultivation with V79 Chinese hamster cells.
The capacity of ovarian granulosa cells from rat and pig to release reactive metabolites produced from polycyclic aromatic hydrocarbons with the ability to cause mutations in neighbouring cells has been studied. For this purpose we have used cocultivation with V79 Chinese hamster cells as a detection system. The cells were treated with two different polycyclic aromatic hydrocarbons (PAHs), 7,12-dimethylbenz(a)anthracene (DMBA) or (-)-trans-7,8-dihydroxy-7,8-dihydrobenzo(a)pyrene (BP-7,8-diol). The resulting mutation frequency in the V79 cells after cocultivation, as a function of granulosa cell number, DMBA, or BP-7,8-diol concentration and time, was determined. The progesterone concentration in the medium after cocultivation was also analyzed as a measure of the differentiation of the granulosa cells. These studies demonstrate an increasing frequency of mutations in the V79 cells with an increasing number of granulosa cells. The maximal number of mutations were achieved with a DMBA or BP-7,8-diol concentration of 5 or 2 microM, respectively. The optimal cocultivation time was 24 h. These results clearly show that the granulosa cells can bioactivate PAHs to reactive metabolites with the capacity to migrate into surrounding cells and cause mutations in these cells. Compounds metabolized to mutagenic products by granulosa cells might thus cause mutations in the neighbouring germ cells, with possible consequences for the offspring.